Protective immunity by intramuscular injection of low doses of influenza virus DNA vaccines.
Dose-response relationships were investigated between dose of influenza virus haemagglutinin (HA) or nucleoprotein (NP) DNA vaccines, and immunogenicity and protective efficacy based on humoral and cellular immunity. In mice, intramuscular (i.m.) injection of HA or NP DNA, at doses of 100 ng to 1 microgram, was found to generate haemagglutination inhibiting (HI) antibodies and cytotoxic T-lymphocytes, respectively, and provide protection in influenza virus challenge models. A direct correlation between the amount of DNA injected and the level of HI antibody was observed. In non-human primates, high-titre neutralizing antibodies were induced in animals vaccinated with as little as 10 micrograms of HA DNA. These results indicate that low doses of DNA administered by i.m. injection provide protective efficacy against influenza.